Boc-Ser(Al)-OH 1 : NaH (2.44 g of a 60% oil dispersion, 1.46 g, 0.061 mol) was suspended in 20 mL of DMF and cooled to 0 °C in a flask fitted with a dropping funnel. Boc-Ser-OH (5.0 g, 0.024 mol) was dissolved in 40 mL of DMF and the resulting solution was transferred to the dropping funnel. This solution was added drop-wise to the NaH solution over a period of 30 minutes. Allyl bromide (2.0 mL, 0.024 mol) was added and the flask contents warmed to room temperature and stirring was continued for 3 hours. The reaction was quenched by the slow addition of 12 mL of water. The solvents were then removed on the rotary evaporator and the residue dissolved in water (40 mL), which was washed with two 20 mL portions of ethyl acetate. The aqueous phase was acidified to pH 2 with the addition of 6 M HCl and extracted with two 40 mL portions of ethyl acetate. The organic phases were combined and dried over anhydrous magnesium sulfate. After filtration, the solvent was evaporated to yield a viscous oil (4.8 g, 82%) which was found to be of sufficient purity to be used in subsequent reactions.
-N'-ethylcarbodiimide hydrochloride (EDC, 0.27 g, .0014 mol). The reaction was stirred at room temperature for 18 hours. The solvent was then removed and the residue partitioned between 25 mL of ethyl acetate and 15 mL of 5% citric acid solution. The organic layer was removed and washed in succession with 5 mL of 5% citric acid solution, 15 mL of 5% sodium bicarbonate solution, 5 mL of 5% sodium bicarbonate solution, and 10 mL of saturated sodium chloride solution. The organic phase was dried over sodium sulfate, filtered, and evaporated to yield an oil (0.395 g, 90%) which was found to be of sufficient purity to be used in subsequent reactions. 1 H NMR (400 MHz, CDCl 3 ): δ 7.00 (1H, br s), 5.85 (1H, m), 5.40 (1H, br d), 5.24 (1H, dq, J = 17.3, 1.6 Hz) , 5.16 (1H, dq, J = 10.4, 1.6 Hz), 4.17 (1H, m) , 4.00 (2H, m), 3.78 (1H, dd, J = 9.5, 4.0 Hz), 3.69 (3H, s), 3.46 (1H, app t, J = 8.5 Hz), 1.51 (3H, s), 1.50 (3H, s), 1.41 (9H, s). 13 C NMR (100 MHz, CDCl 3 ): δ 175. 09, 170.01, 155.89, 134.38, 117.80, 80.44, 72.53, 70.00, 56.88, 53.94, 52.99, 28.66, 25.19, 25.01 Boc-Aib-Ser(Al)-Aib-OMe: Boc-Ser(Al)-Aib-OMe (7.5 g, 0.022 mol) was dissolved in 40 mL of dichloromethane and the mixture was cooled to 0 ºC by immersion in an ice bath. 40 mL of trifluoroacetic acid was added in small portions and the reaction was maintained in an ice bath for a period of 1.5 hours. The solvents were then removed with a rotary evaporator to yield a thick viscous oil. This flask was then transferred to a high vacuum manifold and evacuated until the internal pressure was less than 100 mTorr. The residue was dissolved in 54 mL of DMF and to this solution was added was added DIPEA (19 mL, 0.11 mol), Boc-Aib-OH 4 (4.43 g, 0.022 mol), HOBt·H 2 O (3.67 g, 0.024 mol), and EDC (4.6 g, 0.024 mol). The reaction was stirred at room temperature for 48 hours. The solvent was then removed and the residue partitioned between 200 mL of ethyl acetate and 100 mL of 5% citric acid solution. The organic layer was removed and washed in succession with 50 mL of 5% citric acid solution, 100 mL of 5% sodium bicarbonate solution, 50 mL of 5% sodium bicarbonate solution, and 50 mL of saturated sodium chloride solution. The organic phase was dried over sodium sulfate, filtered, and evaporated to yield a solid (7.6 g, 81% crude) which was purified by recrystallization from hot hexane/ethyl acetate (3:1, 65 mL) to yield a white solid (5.24 g, 56% 174.15, 169.74, 155.52, 134.81, 116.94, 80.96, 72.34, 69.44, 57.22, 56.34, 53.86, 52.37, 28.41, 27.27, 25.26, 24.90, 24.01 Boc-Aib-Aib-Ser(Al)-Aib-OMe: Boc-Aib-Ser(Al)-Aib-OMe (0.73 g, 0.0017 mol) was dissolved in 6 mL of dichloromethane and the mixture was cooled to 0 °C by immersion in an ice bath. 6 mL of trifluoroacetic acid was added in small portions and the reaction was maintained in an ice bath for 1 hour. The solvents were then removed with a rotary evaporator to yield a thick viscous oil. This flask was then transferred to a high vacuum manifold and evacuated until the internal pressure was less than 100 mTorr. The residue was dissolved in 4.2 mL of DMF and to this solution was added was added DIPEA (1.5 mL, 0.0085 mol), Boc-Aib-OH (.35 g, 0.0017 mol), HOBt·H 2 O (0.29 g, 0.0019 mol), and EDC (0.36 g, 0.0019 mol). The reaction was stirred at room temperature for 96 hours. The solvent was removed and the residue partitioned between 75 mL of ethyl acetate and 35 mL of 5% citric acid solution. The organic layer was removed and washed in succession with 20 mL of 5% citric acid solution, 35 mL of 5% sodium bicarbonate solution, 20 mL of 5% sodium bicarbonate solution, and 20 mL of saturated sodium chloride solution. The organic phase was dried over sodium sulfate, filtered, and evaporated to yield a solid (0.79 g, 90%) which was of sufficient purity to use in subsequent reactions. 1 174.92, 174.27, 169.79, 155.81, 135.16, 116.42, 81.49, 71.70, 69.56, 57.28, 57.02, 56.15, 53.85, 52.30, 28.36, 27.83, 26.86, 25.26, 24.95, 23.89, 23.45 
Boc-Aib-Aib-Ser(Al)-Aib-OMe (0.64 g, 0.0012 mol) was dissolved in 6 mL of dichloromethane and the mixture was cooled to 0 °C by immersion in an ice bath. 6 mL of trifluoroacetic acid was added in small portions and the reaction was maintained in an ice bath for 1 hour. The solvents were then removed with a rotary evaporator to yield a thick viscous oil. This flask was then transferred to a high vacuum manifold and evacuated until the internal pressure was less than 100 mTorr. The residue was dissolved in 3.0 mL of DMF and to this solution was added was added DIPEA (1.1 mL, 0.006 mol), Boc-Ser(Al)-OH (0.30 g, 0.0012 mol, dissolved in 2.1 mL DMF), HOBt·H 2 O (0.23 g, 0.0013 mol), and EDC (0.29 g, 0.0013 mol). The reaction was stirred at room temperature for 25 hours. The solvent was removed and the residue partitioned between 75 mL of ethyl acetate and 30 mL of 5% citric acid solution. The organic layer was removed and washed in succession with 20 mL of 5% citric acid solution, 30 mL of 5% sodium bicarbonate solution, 20 mL of 5% sodium bicarbonate solution, and 20 mL of saturated sodium chloride solution. The organic phase was dried over sodium sulfate, filtered, and evaporated to yield a crude solid (0.68 g) which was purified by column chromatography (1:1 dichloromethane/EtOAc with 2→5% methanol) to afford a white solid (0.575 g, 72%) . (3H, s) .. 13 C NMR (100 MHz, CD 2 Cl 2 ): δ 175. 15, 174.72, 174.50, 171.15, 169.92, 156.70, 135.46, 134.23, 118.00, 116.42, 81.43, 72.61, 71.96, 69.71, 68.92, 57.29, 56.90, 56.11, 54.40, 52.32, 28.35, 27.70, 27.49, 25.33, 24.96, 23.62, 23.35 Boc-Aib-Aib-Aib-OH: Boc-Aib-Aib-OMe 5 (1.27 g, 0.0042 mol) was dissolved in 12 mL of dichloromethane and the mixture was cooled to 0 °C by immersion in an ice bath. 12 mL of trifluoroacetic acid was added in small portions and the reaction was maintained in an ice bath for 1 hour. The solvents were then removed with a rotary evaporator to yield a thick viscous oil. This flask was then transferred to a high vacuum manifold and evacuated until the internal pressure was less than 100 mTorr. The residue was dissolved in 10.4 mL of DMF and to this solution was added DIPEA (3.6 mL, 0.021 mol), Boc-Aib-OH (0.854 g, 0.0042 mol), HOBt·H 2 O (0.701 g, 0.0046 mol), and EDC (0.886 g, 0.0046 mol). The reaction was stirred at 40 °C for 72 hours. The solvent was removed and the residue partitioned between 130 mL of ethyl acetate and 50 mL of 5% citric acid solution. The organic layer was removed and washed in succession with 30 mL of 5% citric acid solution, 50 mL of 5% sodium bicarbonate solution, 30 mL of 5% sodium bicarbonate solution, and 30 mL of saturated sodium chloride solution. The organic phase was dried over sodium sulfate, filtered, and evaporated to yield a buff colored solid (1.15 g, 71%) . This material was dissolved in 45 mL of 2:1 THF/water and treated with 0.371 g of LiOH and the resulting suspension was stirred for 3 hours. The bulk THF was removed with a rotary evaporator and the remaining aqueous phase was diluted with 36 mL of water and extracted with one 20 mL portion of diethyl ether. The organic layer was discarded and the aqueous phase was cooled to 0 °C and carefully acidified to pH 2 with portion-wise addition of 6 N HCl. The resulting turbid solution was stirred for an additional 20 minutes at 0 °C and then allowed to warm to room temperature. The solid was collected by filtration, washed with 4 mL of ice-cold water, and then transferred to a vacuum line and evacuated until the internal pressure was 10 mTorr. This material (0.956 g, 86% over one step) was found to be of sufficient purity to be used in subsequent reactions. 1 44, 174.37, 174.22, 155.96, 79.53, 56.66, 56.31, 55.60, 28.97, 25.66, 25.57, 25.49 Boc-Aib-Aib-Aib-Ser(Al)-Aib-Aib-Ser(Al)-Aib-OMe (1): Boc-Ser(Al)-Aib-Aib-Ser(Al)-Aib-OMe (0.485 g, 0.00076 mol) was dissolved in 6 mL of dichloromethane and the mixture was cooled to 0 °C by immersion in an ice bath. 6 mL of trifluoroacetic acid was added in small portions and the reaction was maintained in an ice bath for 1 hour. The solvents were then removed with a rotary evaporator to yield a thick viscous oil. This flask was then transferred to a high vacuum manifold and evacuated until the internal pressure was less than 100 mTorr. The residue was dissolved in 2.5 mL of DMF and to this solution was added was added DIPEA (0.65 mL, 0.0038 mol), Boc-Aib-Aib-Aib-OH (0.337 g, 0.0009 mol), HOBt·H 2 O (0.15 g, 0.0010 mol), and EDC (0.188 g, 0.0010 mol). The reaction was stirred at 50 °C for 1.5 hour. The solvent was removed and the residue partitioned between 70 mL of ethyl acetate and 35 mL of 5% citric acid solution. The organic layer was removed and washed in succession with 20 mL of 5% citric acid solution, 35 mL of 5% sodium bicarbonate solution, 20 mL of 5% sodium bicarbonate solution, and 20 mL of saturated sodium chloride solution. The organic phase was dried over sodium sulfate, filtered, and evaporated to yield a crude solid (0.69 g) which was purified by column chromatography (1:1 dichloromethane/EtOAc with 2→5% methanol) to afford a white solid (0.465 g, 68%) . 1 H NMR (400 MHz, CD 2 Cl 2 ): δ 7.99 (1H, d, J = 5.4), 7.98 (1H, s), 7.93 (1H, s), 7.62 (1H, s), 7.58 (1H, d, J = 7.8 Hz), 7.39 (1H, s), 6.74 (1H, s), 5.92 (2H, m) , 5.38 (1H, br s), 5.31 (0.5H, a, J = 1.6 Hz, 5.27 (1H, m) , 5.24 (0.5 H, app q, J = 1.6 Hz), 5.14 (2H, dq, J = 10.5, 1. 8 Hz 97, 175.97, 175.36, 175.32, 175.17, 174.96, 171.55, 170.14, 156.00, 135.59, 135.11, 116.54, 116.44, 81.67, 72.16, 72.15, 69.92, 69.04, 57.78, 57.31, 57.28, 57.17, 57.11, 56.86, 56.11, 54.83, 52.29, 28.35, 27.72, 27.60, 27.33, 27.12, 27.06, 25.30, 24.99, 23.65, 23.37, 23.28, 23.25, 23.23 Boc-Aib-Aib-Aib-Ser(X)-Aib-Aib-Ser(X)-Aib-OMe (X = E-2-butenyl tether, 2): Boc-Aib-Aib-Aib-Ser(Al)-Aib-Aib-Ser(Al)-Aib-OMe (0.366 g, 0.00041 mol) was dissolved in 82 mL of dichloromethane in a nitrogen-flushed flask equipped with a water-cooled condenser. Second-generation Grubbs catalyst 6 (0.028 g, 7 mol%) was added in a single portion and the flask was then immersed in an oil bath maintained at 50 °C. After refluxing for 0.5 hour, TLC revealed consumption of starting material and formation of a new lower-Rf product (10% methanol in 1:1 ethyl acetate/dichloromethane). The reaction was quenched by adding 0.25 mL ethyl vinyl ether directly to the flask after removing it from the oil bath. Stirring was continued for 20 minutes, after which the solvent was removed on the rotary evaporator. The residue was purified by column chromatography (1:1 dichloromethane/EtOAc with 2→6% methanol) to afford a white solid (0.331 g, 93%) . 1 (1H, dd, J = 5.1, 12.8 Hz) , 4.08-4.04 (3H, m), 4.00 (1H, t, J = 8.9 Hz), 3.86 (1H, dd, J = 6.7, 12.8 Hz), 3.72 (1H, dd, J = 3.0, 9.0 Hz) 06, 175.87, 175.51, 175.47, 175.28, 175.10, 171.90, 169.88, 156.02, 132.91, 130.05, 81.76, 70.70, 70.20, 69.39, 67.50, 57.70, 57.30, 57.21, 56.88, 56.14, 55.36, 54.90, 52.30, 28.36, 28.17, 27.67, 27.45, 27.16, 26.75, 25.155, 25.128, 23.71, 23.13, 22.95 Boc-Aib-Aib-Aib-Ser(X)-Aib-Aib-Ser(X)-Aib-OMe (X = 1,4-butyl tether, 3): To a solution of octapeptide 2 (0.167 mg, 0.00019 mmol) in anhydrous ethanol (30 mL) was added 10% Pd/C (30 mg, 15% wt/wt). The reaction was purged with nitrogen and then placed under a hydrogen atmosphere. After 2 hours, the reaction was filtered and concentrated in vacuo to afford octapeptide 3 as white solid (0.168 g, 100%) . 
